Expression of functional HIV-1 integrase in the yeast Saccharomyces cerevisiae leads to the emergence of a lethal phenotype: potential use for inhibitor screening.
The integrase of the human immunodeficiency virus type 1 (HIV-1) has been expressed in yeast in order to investigate its potential lethal effect mediated by DNA damage. To this end, we have constructed an expression plasmid containing the retroviral integrase gene under the control of the inducible promotor ADH2/GAPDH which is regulated by the glucose concentration of the medium. Haploid yeast strain W303-1A did not appear to be clearly sensitive to HIV-1 integrase expression. However, disruption of the RAD 52 gene, which is involved in the repair of double-strand DNA breaks, strongly increased the deleterious effects of the retroviral enzyme in this yeast strain. The diploid strain constructed with W303-1A and an isogenic strain of the opposite mating type also showed a strong sensitivity to the HIV-1 integrase. Under yeast culture conditions allowing moderate integrase synthesis, the deleterious effect was totally abolished by missense integrase mutations, which are known to abolish HIV-1 integrase activities in vitro. We conclude that the lethal phenotype due to HIV-1 integrase expression in yeast may be closely related to the HIV-1 integration reaction in infected human cells, and that yeast may be a useful tool to study the HIV-1 integration process and to screen drugs capable of inhibiting HIV-1 integration in vivo.